In this paper, we analyze the existence of asymptotic error expansion of Nystrom solution for two-dimensional nonlinear Fredholm integral of the second kind. We show that the Nystrom solution admits an error expansion in powers of the step-size h and the step-size k. For a special choice of the numerical quadrature, the leading terms in the error expansion for the Nystrom solution contain only even powers of h and k, beginning with terms h2l and k2l. These expansions are useful for the application of Richardson extrapolation and for obtaining sharper error bounds. Numerical examples show that how Richardson extrapolation gives a remarkable increase of precision, in addition to faster convergence.
INTRODUCTION
In this paper, we establish an extrapolation method for two-dimensional nonlinear Fredholm equations of the second kind Here u(x, y) is an unknown function, f(x, y), K(x,y,t,s,u) are given continuous functions defined, respectively, on D= [a,b] x [c, d] and E = {D x D) x (-oo, oo)}; with K (x, y, t, s, u) nonlinear in u.
Let K be the Urysohn integral operator:
we can rewrite the integral equation ( Guoqiang (1994) . In this paper, we consider the twodimensional nonlinear Fredholm integral equations of the second kind, and asymptotic expansion for the approximate solution obtained by the Nystrom scheme are developed to analyze the extrapolation method.
We assume throughout this paper that the following conditions (l)-(3) be satisfied:
(1) The equation (1.1) has a unique solution u*(x, y)eCr+l(D); (2) Kuu (x, y, t, s, u) is continuous for (x, y, t, s, u) 
Under these hypotheses, we know that K possesses a continuous first and a bounded second derivatives on B(u*, r1) = {u: \\u -u*\\ <r,, rl >0}. K '(u] is the linear integral operator defined by
